Case Report
An 11-year-old white boy was admitted to the Good Samaritan Hospital in April, 1969, with progressive w~akness, dyspnea, and edema.
At the age of 6 months, a diagnosis of hydrocephalus had been made and a ventriculoatrial shunt with a Pudenz-Heyer valve placed with good results. The shunt was said to be functioning well when the patient was seen at 2 years of age. He remained well, active, and without symptoms until he was 9 89 years old, when he gradually developed congestive heart failure. He was admitted to another hospital where he was treated with digitalis and diuretics with some improvement.
Right heart catheterization was incomplete due to severe congestive heart failure and hypotension. The mean right atrial pressure was markedly elevated (35 mm Hg). Right atrial angiography showed enlargement of the right atrium with a filling defect on the right lateral atrial wall, slow emptying, an enlarged right ventricle and main pulmonary artery, and filling defects in the right and left pulmonary arteries. The ventriculoatrial shunt was removed a few days later. He continued to have congestive heart failure which gradually increased in severity.
Examination. On admission to Good Samaritan Hospital, the patient was below the third percentile for height and weight, his head circumference was above the 97th percentile. The pulse rate was 110, respiratory rate 24, and blood pressure 100/60 mm Hg. He was mildly cyanotic. All pulses were palpable, and pretibial edema was present. There was a prominent "a" wave in the left side of the neck, and no venous pulsations were seen on the right side. The precordium was prominent and active with a palpable right ventricular heave. No thrills were felt, but the pulmonary second sound was palpable. Auscultation revealed a loud first sound and a markedly accentuated single second heart sound in the pulmonary area. A fourth heart sound was audible at the tricuspid P. S. Rao, M. E. Molthan and H. W. Lipow area. There was a Grade I / V I ejection systolic murmur at the mid-left sternal border. The lungs were clear. The liver edge was palpable 5 cm below the right costal margin. Neurological examination was normal. The patient seemed normally intelligent.
The electrocardiogram and the vectorcardiogram revealed right atrial and ventricular hypertrophy (Fig. 1) . The chest x-ray showed moderate cardiac enlargement (Fig. 2) . A repeat venous angiogram showed persistent opacification of the right atrium, which was large. There were multiple filling defects in the right atrium attributed to massive thrombosis. The right ventricle and pulmonary arteries were not clearly opacified. Pulmonary scanning with 131I-labeled macroaggregated albumin was indicative of multiple pulmonary emboli. Routine pul- monary function studies showed restrictive lung disease (Table 1 ). The ratio of wasted ventilatory volume (physiological dead space) to tidal volume (VD:VT) using Bohr's equation was 0.58 (normal 0.3 or less). 1G Blood gas analysis was p H 7.56; PaCO~ 23 mm Hg; actual bicarbonate 24 mEq/liter; PaO~ 80 mm Hg.
Course. The patient was treated vigorously with digitalis and diuretics, but with only temporary relief. Over the period of the next year he continued to deteriorate and died in intractable right ventricular failure.
Postmortem Examination. There was massive right atrial thrombosis, marked right ventricular hypertrophy, and multiple thromboemboli of varying ages in the large 
